Central administration of cocaine- and amphetamine-regulated transcript increases phosphorylation of cAMP response element binding protein in corticotropin-releasing hormone-producing neurons but not in prothyrotropin-releasing hormone-producing neurons in the hypothalamic paraventricular nucleus.
Cocaine- and amphetamine-regulated transcript (CART) has an important action on hypophysiotropic thyrotropin-releasing hormone (TRH) and corticotropin-releasing hormone (CRH) neurons to regulate the hypothalamic-pituitary-thyroid and adrenal axis, respectively. To elucidate the mechanisms by which CART mediates its effect on TRH and CRH neurons, we determined whether the exogenous administration of CART into the cerebrospinal fluid (CSF) phosphorylates the transcription factor, cyclic adenosine 5'-monophosphate response element binding protein (CREB), in the nucleus of TRH and CRH neurons. CART dramatically increased the percentage of phosphoCREB (PCREB) immunolabeled cell nuclei in the hypothalamic paraventricular nucleus (PVN) in fasted as well as fed rats at 10-min postinjection, particularly in the medial parvocellular subdivision of the PVN. Double immunolabelling with CRH antiserum revealed that CART increased the number of CRH neurons containing PCREB from 10.5+/-1.2 % to 87+/-1.2% (P<0.001) in fasting animals and from 3.7+/-0.8% to 74+/-5.3% (P<0.001) in fed animals. In contrast, no significant change was observed in the percentage of proTRH neurons colocalizing with PCREB either in the fasted (11.7+/-1.85%) or fed animals (4.2+/-2.2%) as compared to their respective vehicle controls (2.5+/-1.4% and 4.6+/-1%). Ultrastructural analysis revealed that CART establishes axosomatic and axodendritic contacts with CRH neurons in the PVN. These data demonstrate a selective effect of CART to phosphorylate CREB in CRH, but not TRH neurons in the PVN. Since CART is capable of increasing the gene expression of both CRH and TRH in hypophysiotropic neurons, and CART-containing axon terminals establish synaptic relationships with hypophysiotropic CRH and TRH neurons, we propose that CART may signal to the nucleus by more than one pathway.